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Each species i s  subject to sorne environmental heterogeneity within its 
breeding range. Consequently, sorne of its life-history traits such as its breeding 
season and its clutch-size vary, allowing the species to better adapt to the different 
parts of its breeding range. In the Blue Tit (Parus caeruleus), which breeds from 
the Canary Islands to northem Europe, and from the British Isles to the Ural 
Mountains, this variability is particularly marked in the Mediterranean area 
(Snow, 1 956 ; Blondel et al., 1 987 ; lsenmann, 1 987). Its mean clutch size drops 
from about 1 1  eggs in the deciduous habitats of southem France to 3 .5  eggs in the 
Canary Islands (Isenmann, 1 987). We report here further data collected by two of 
us (EA and OM) in an evergreen Holm Oak (Quercus ilex) habitat in Andalusia 
(southem Spain) during three breeding seasons. This Blue Tit population 
belonging to the caeruleus group has a small size (Vaurie, 1 959 ; Martin, 1 988), the 
earliest known breeding season in Europe and a moderately low clutch size. 
MATERIAL AND METHODS 
The study site is a « dehesa », i.e. a rangeland with scattered Holm Oaks 
(Quercus ilex), at 500 rn elevation near El Pedroso (37.50'N, 05.45W), 60 km 
north of Sevilla (see Joffre & Rambal, 1988 and Joffre et al. ,  1 988 for details on 
the dehesas and Merce, 1 988 for the climate). We used 30 Schwegler nestboxes in 
1 985,  1 987 and 1 988, which were visited once a week during the breeding season 
(March to May). The Blue Tit is one of the most abundant breeding species in 
such forests ; for details on the bird communities in this kind of habitat, see 
Herrera ( 1 980) .  
RESULTS 
Clutch size 
The values (Table 1) ranged between 6 and 1 1  eggs (4 x 6, 1 5  x 7, 20 x 8,
7 x 9, 4 x 10 and 1 x 1 1  eggs) . Clutches of 7 and 8 eggs were the most common 
(69 %) and the mean value for 5 1  clutches was of 7.9 ± 1 . 1  eggs. 
(*) Centre d'Ecologie Fonctionnelle et Evolutive (CNRS), B.P. 505 1 ,  F-34033 Montpellier.
(**) Grupo Ornitologico del Sur, Apartado 1067, E-41080 Sevilla.
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Breeding time 
The mean values of the laying date of the first egg varied between March 1 6  
and 2 8  i n  three different years (Table I) . The earliest recorded laying date was 
March 8 ( 1 988). 
N 
1985 19 
1987 1 8  
1988 14 
TABLE I 
Breeding parameters of the Blue Tit population breeding 
at El Pedroso ( Andalusia, Southern Spain) . 
The breeding success is given by the number of young ftedged 
as % of eggs laid. SD : Standard deviation. 
Clutch size (SD) (Range) Laying date (SD) (Range) Y ound ftedged of eggs laid 
7 .5 (0.8) March 28 (6.6) 68 % ( 1 43) (6-9) (March 1 8-April 1 1 ) 
8 .5  ( 1 .2) March 1 8  (4.4) 80 % ( 1 53) (7- 1 1)  (March 1 2-March 29) 
7.6 ( 1 .2) March 1 6  (7.6) 65 % ( 1 07) (6- 10) (March 8-April 2) 
Breeding success 
The breeding success (Table I) remained within the range known for 
hole-nesting birds in nestboxes ; it was very high in 1 987, the year with the highest 
mean clutch size . 
DISCUSSION 
The average clutch size of this Blue Tit population is much lower than that 
of populations living in deciduous oak forests elsewhere in Europe. The difference 
is of 2.4 to 4. 1 eggs (Isenmann, 1 987). If compared with values from the same ki nd 
of habitats, i .e . ,  evergreen oak forests in Mediterranean lowland areas (Table II), 
the El Pedroso clutches are well within the known limits . Unfortunately we failed 
to find published data from other areas in Mediterranean Spain (see Potti et al. ,  
1 988 for data from a highland deciduous forest site) . Finally, the El Pedroso 
clutches do not differ from those from southern France, but they are significantly 
larger (T-test, p < 0.0 1 )  than those from Corsica, Mallorca and Morocco . 
Corsican (and probably Mallorcan) blue tits exhibit special features related to 
insularity (Blondel & Isenmann, 1 979 ; Isenmann, 1 982 ; Blondel, 1 985). The 
smaller clutches are those of the Corsican blue tits, with a mean clutch size of 
6.2 eggs, and the larger ones those of a southern french site, Quissac (Gard), with 
8 . 1  eggs. Furthermore, unpublished data from a second Holm Oak study site in 
southern France (Les Maures, Var) show that the mean clutch size varied between 
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Quissac (France) 
Corsica (France) 
Majorca (Spain) 
Andalucia (Spain) 
TABLE Il 
Mean c/utch sizes of Blue Tit populations breeding 
in lowland evergreen Mediterranean habitats. 
S.D. : Standard deviation, N : Sample size. 
Mean Range S.D. N 
8 . 1  6- 12  1 .5 97 
6.2 4- 8 1 .0 ! 5 1  
Isenmann, 1987 
Isenmann, 1987 
6.9 4- 8 1 .2 2 1  J. Muntaner, in litt. 
7.9 6- 10  1 . 1  5 1  This study 
Mamora (Morocco) 6.8 5- 9 1 . 1  42 Isenmann, 1987 
7 .3  and 8 .5  eggs in five years (Ph. Orsini, unpublished). These values fit weil with 
those obtained near Montpellier and at El Pedroso. Further data from other Blue 
Tit populations breeding in continental evergreen oak habitats are needed to 
confirm that the limits do not differ from those recorded in the three previously 
mentioned populations. 
The overall food availability prevailing in a given habitat is likely to be 
largely responsible for the breeding performances of its nesting birds. It is 
generally assumed that the food supply of blue tits in Mediterranean habitats does 
not vary much with the season, so that the spring food surplus is not as great as 
that taking place in a deciduous habitat of Central or Northern Europe. If the 
breeding effort of the bird is adjusted to this surplus (see Ricklefs, 1 980 ; Koenig, 
1 984), it is not surprising that birds nesting in Mediterranean habitats lay smaller 
clutches, and therefore feed smaller numbers of nestlings than those breeding 
further north. Sorne other important factors may also play a determinant role in 
clutch size variation, such as the duration of the photoperiod which is shorter at 
lower latitudes, enabling parents to feed fewer nestlings (Lack, 1 968). The El 
Pedroso birds feed their nestlings at a time where daylight lasts about 12  hours. 
Populations breeding further north and later in the year benefit from a longer day. 
However, when one considers only the birds breeding in the Mediterranean 
evergreen oak belt, the « northern » ones do not lay more eggs than the 
« southern » ones. 
The breeding period of the Andalusian Blue Tit population studied is 
remarkably early. This is indeed the one with the earliest known breeding season 
in Europe and in North Africa, except for the Canary Islands. If we assume that 
the breeding period lasts about 40 days (8 days for egg laying, 14 days for 
incubation and 1 8  days for the nestling period), the breeding period ended as early 
as April 24 in 1 988,  and as late as May 6 in 1 985, on the average. As no second 
clutches were noticed, the breeding season was virtually completed during the last 
decade of April for most of the earl y breeding pairs, and in the first decade of May 
for most of the la te breeders. The mild March temperatures, the sharp changes in 
temperature and precipitation (see Herrera, 1 980), and apparently an adequate 
food supply allow the birds to start breeding early, and favour its termination 
when the hot summer temperatures and drought conditions begin in May. In 
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Corsica the breeding period is curiously delayed until May and June (Blondel, 
1 985). Preliminary data also indicate that another island population (Majorca, 
Spain) bas a similar late breeding period (J. Muntaner, unpublished). In Corsica, 
such a delay apparently results from a trade-off between trophic constraints that 
postpone the onset of breeding on the one band, and elima tic constraints that set 
the limits beyond which breeding becomes impossible on the other (Blondel, 
1 987 ; Perret et al., 1 989) . This is apparently why the onset of breeding differs 
between Andalusian and Corsican populations by as much as two months : 
indeed, Corsican blue tits start breeding when their Andalusian counterparts stop 
doing so. These two populations differ the most in the timing of their breeding in 
Mediterranean evergreen habitats. 
RÉSUMÉ 
Les Mésanges bleues se reproduisant dans une forêt de Chênes verts 
d'Andalousie dans le sud de l'Espagne ont la période de reproduction la plus 
précoce notée en Europe et même en Afrique du Nord (les dates moyennes de 
ponte du premier œuf ont oscillé entre le 1 6  et le 28 mars pendant 3 ans) . La taille 
de ponte moyenne {7,9 œufs), par contre, se place dans les limites de variation 
observées pour ce paramètre dans d'autres formations sempervirentes méditerra­
néennes. Les populations de Corse (où les Mésanges bleues se reproduisent en 
moyenne 2 mois plus tard) et d'Andalousie montrent les extraordinaires limites de 
variation de la période de reproduction de cette espèce en zone méditerranéenne. 
Les raisons de cette variation sont à rechercher dans les particularités d'ordre 
climatique et trophique de chacun de ces habitats ; leur relative pauvreté ne 
permettant que des tailles de ponte relativement faibles. 
SUMMARY 
Blue tits breeding in an evergreen Holm Oak forest in Southern Spain have 
the earliest breeding period recorded for the species in Europe and northern 
Africa. Their clutch sizes fall within the ranges known for the Mediterranean 
Evergreen Oak belt. The populations of Corsica, where breeding starts two 
months la ter, and those of Andalusia, illustra te the wide seasonal variations of the 
breeding season of this species in the Mediterranean zone. Such a variation is 
probably due to differences in food availability and climatic constraints between 
different areas. Lower values of food availability obviously do not allow the 
production of large clutch sizes. 
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